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The environmental impact generated by business has emerged as a key area of research within 
the field of operations and supply chain management over the last three decades (Daily et al., 
2012; Kumar et al., 2012). Global concerns over environmental challenges facing the planet 
have prompted a progressively loudening outcry from different stakeholder groups, affecting 
the institutional environments in which companies operate and heightening the pressure on 
companies to manage the environmental impact of not only their own operations but also their 
wider supply chain’s (Ayuso et al., 2014; Guenther et al., 2016). Environmental supply chain 
management (ESCM) involves the incorporation of environmental concerns into activities at 
different stages of the supply chain from upstream suppliers, to downstream customers (Zhu et 
al., 2012). In practice, broad variations of this exist with some companies pursuing more 
extensive integration of environmental efforts throughout their supply chains than others 
(Blome et al., 2012; Jacobs et al., 2016). Despite the variations in practical implementation, it 
is now generally accepted that companies need to pay attention to the environmental impact of 
processes and practices throughout their supply chain in order to respond to stakeholder 
pressures.   
Broadly defined as anyone who has an interest or stake in what a company does, the 
range of stakeholder groups pressuring companies to be more environmentally responsible has 
increased in recent years (Gondivan, 2017; Kannan, 2017; Moriarty, 2014; Simpson and 
Sroufe, 2014). Collectively, these pressures have been highlighted as one of the main driving 
forces behind an increase in practical environmental responses. Operating within a broad and 
complex network of stakeholder constituents, companies can experience tension between the 
demands of different stakeholder groups (Hoffman, 2001). For example, a practical response 
to pressures to become more environmentally responsible may require additional investment 
in new technologies or practices, potentially conflicting with pressures from shareholders to 
maximise profits (Walley and Whitehead, 1994). On the other hand, failure to respond to 
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stakeholder environmental concerns may hinder the long-term success of the company, which 
may be more damaging to shareholder interests (Kannan, 2017). Further, others highlight the 
potential for sources of competitive advantage to be attained through investment in 
environmental efforts (Hart, 1995; Hart and Dowell, 2011), suggesting that these efforts may 
support shareholder demands. The level of practical response to environmental pressures is 
likely to be influenced by the level of perceived benefit of investing in environmental efforts 
from within the company. This is reflected in the strategic environmental approach or response 
of the company and some studies note that the influence of certain stakeholder groups may be 
stronger for companies adopting particular strategic responses (Buysse and Verbeke, 2003; 
Henriques and Sadorsky, 1999; Liu et al., 2017).  
Strategic responses to environmental pressures can be considered on a spectrum ranging 
from reactive to proactive (Buysse and Verbeke, 2003; Delmas et al., 2011; Dubey et al., 2015; 
Henriques and Sadorsky, 1999). Companies adopting a reactive response will seek to comply 
with coercive pressures such as legislations imposed on them by regulatory bodies (Buysse and 
Verbeke, 2003; Sarkis et al., 2010). They adopt a fire fighting approach whereby environmental 
concerns are dealt with as and when they become problematic, in a post-hoc manner (Buysse 
and Verbeke, 2003; Munguia et al., 2010). Thus, they seek to control levels of pollution or 
environmental impact in accordance with legislations as opposed to pre-empting and 
preventing them (Hart, 1995). At the other end of the spectrum, companies adopting a proactive 
approach express a much stronger commitment to tackling environmental concerns. This 
commitment is demonstrated through their willingness to go beyond compliance with required 
levels or standards (Garces-Ayerbe et al., 2012; Hamann et al., 2015). A proactive approach is 
indicative of a level of commitment from internal stakeholders such as top management and 
employees towards environmental concerns and challenges (Liu et al., 2017). As companies 
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become more environmentally proactive, they seek to improve the environmental performance 
of not only their own production processes but also that of their supply chain (Hart, 1995).  
A number of studies highlight a link between the environmental response or strategy 
developed by stakeholders within the company (e.g. managers and employees) and the 
influence of pressure from stakeholders outside of the company (Buysse and Verbeke, 2003; 
Henriques and Sadorsky, 1999; Liu et al., 2017). For example, proactive companies may be 
influenced by a broader range of stakeholders than reactive companies as they perceive 
environmental concerns to be of strategic importance and seek to engage with stakeholders to 
tackle these concerns (Hart, 1995; Liu et al., 2017). While some studies suggest links between 
certain stakeholder groups and particular environmental responses, the influence of individual 
stakeholder groups on specific environmental practices has not received extensive research 
attention (Tachizawa et al., 2015). Further, while some existing studies consider the influence 
of stakeholder pressure on environmental strategy or the influence of environmental strategy 
on environmental practices (Bowen et al., 2001; Buysse and Verbeke, 2003; Graham and 
Potter, 2015; Henriques and Sadorsky, 1999), few studies appear to consider the combined 
influence of external stakeholder pressure and internal strategic response on the practical 
implementation of environmental practices (Sarkis et al., 2010). This is an important 
consideration as it connects the response of internal stakeholders such as top management and 
employees to the pressures from external stakeholders in generating a practical environmental 
response. Thus, the level of practical response to external environmental pressures is likely to 
be influenced by the level of strategic importance given to environmental concerns by 
stakeholders within the company as reflected in their environmental strategy or response 
(Simpson and Sroufe, 2014; Tachizawa et al., 2015). 
Competitors are an external stakeholder group that hold the potential to indirectly 
influence what a company does by affecting the institutional environment in which they operate 
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through influencing public opinion on legitimate environmental practices (Compagni et al., 
2015; Sarkis et al., 2010; Su and Tsang, 2015; Tachizawa et al. 2015). Few studies appear to 
consider the influence of this particular stakeholder group on the development of a practical 
environmental response within companies (Hofer et al., 2012; Tachizawa et al., 2015; Zailani 
et al., 2012). It is important to address this omission in order to further understand the key 
antecedents to environmental supply chain practices. Further, some studies suggest that 
environmentally proactive companies may pay greater attention to pressures from competitors 
in developing their response to environmental concerns than reactive companies (Bansal, 2005; 
Tachizawa et al., 2015). A key reason for this is that reactive companies are influenced more 
extensively by coercive regulatory pressures, whilst proactive companies have already gone 
beyond meeting the demands of these pressures and are influenced by a broader range of 
stakeholders (Bansal, 2005; Buysse and Verbeke, 2003; Tachizawa et al., 2005). Further, 
environmentally proactive companies may perceive potential sources of competitive advantage 
from environmental efforts and will thus be interested in the environmental behaviour of their 
competitors in shaping public opinion in this regard.     
In response to recent calls for research to further develop understanding of the key 
antecedents to the implementation of environmental supply chain practices (Daily et al., 2012; 
Dubey et al., 2015; Murillo-Luna et al., 2011), this study addresses some of the aforementioned 
gaps in the existing literature on environmental supply chain management. As the 
implementation of more advanced environmental practices becomes more prominent, it is 
helpful to understand the key influencing factors driving companies to invest more extensively 
in managing the environmental impact of their supply chains (Zailani et al., 2012). Building 
upon the existing research base outlining stakeholder pressure and environmental strategy as 
key antecedents to environmental practices, this study considers the influence of competitor 
pressure and proactive environmental strategy on the implementation of environmental 
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practices upstream in the supply chain. Upstream practices involve companies extending their 
environmental efforts to include suppliers, thus, taking responsibility for environmental 
impacts upstream in their supply chain (Bode and Wagner, 2015). The complexity of managing 
a number of different suppliers upstream in the supply chain can lead to an increase in 
environmental challenges for companies if suppliers have poor environmental performance. 
Due to the increased level of accountability expected of companies regarding the 
environmental impact of their entire supply chain, the implementation of environmental 
practices upstream with suppliers is an important area requiring further research and 
development (Ayuso et al., 2014; Bode and Wagner, 2015; Guenther et al., 2016).   
This article addresses two research questions; namely, (1) do external competitive 
pressures influence the development of a proactive environmental strategy and the practical 
implementation of upstream environmental practices? (2) does the existence of a proactive 
environmental strategy mediate the relationship between external competitive pressures and 
upstream environmental practices? Hypotheses are developed and tested using data collected 
from 149 food manufacturing companies located within the UK. This article makes three 
important contributions to the existing literature on ESCM. First, it extends the application of 
stakeholder theory in the context of ESCM by considering the influence of competitive pressure 
on environmental strategy and practices. Second, it builds upon the studies highlighting the 
importance of internal response to external pressures by investigating the influence of 
competitive pressure on the development of a proactive environmental strategy. Third, by 
considering the combined influence of external competitive pressures and internal 
environmental strategy in the implementation of upstream environmental practices, it responds 
to a number of recent calls for future research to consider both internal and external drivers of 
ESCM (Hofer et al., 2012; Sarkis et al., 2010; Zailani et al., 2012). The following sections 
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outline the theoretical background, hypothesis development, research methodology, analysis 
and discussion.  
 
Theoretical Background  
 
Stakeholder theory underpins a number of studies seeking to understand the motivations for 
companies behaving in a particular way. It is extensively applied in studies considering the 
antecedents of environmental activity at both the company and supply chain level (Buysse and 
Verbeke, 2003; Gualandris et al., 2015; Tachizawa et al., 2015; Zhu et al., 2012). Substantial 
empirical evidence exists in support of the role of different stakeholder groups as drivers of 
environmental activities within companies and supply chains (i.e. Buysse and Verbeke, 2003; 
Sarkis et al., 2010; Tachizawa et al., 2015). Building on this, recent studies call for further 
research to consider the influence of lesser explored stakeholder groups as well as the combined 
influence of the internal response from companies to external pressures in driving 
environmental practices (Hofer et al., 2012; Sarkis et al., 2010; Tachizawa et al., 2015). The 
following section provides a general overview of stakeholder theory and its application in 
environmental management studies.      
  
 Stakeholder Theory   
 
The long term survival of companies depends in part on their ability to effectively manage 
relationships with the broad and complex network of stakeholders within which they operate 
(Kannan, 2017). A stakeholder can be defined as “any group or individual who can affect or is 
affected by the achievement of an organization’s objectives” (Freeman, 1984: 46). In 
identifying the specific groups falling within this definition, some distinguish between internal 
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and external stakeholder groups. The former includes groups located within a company such 
as shareholders, managers and employees while the latter includes groups outside the company 
such as customers, local communities, governments, environmental groups and competitors 
(Ayuso et al., 2014; Gondivan, 2017; Sarkis et al., 2010). In responding to extensive pressures 
from a wide range of different groups, Mitchell et al. (1997) suggest that firms should pay 
attention to the groups considered to be most salient in terms of their power, legitimacy and 
the urgency of their request. Pressure from a range of stakeholder groups is an important 
motivation for the implementation of various environmental strategies and practices (Buysse 
and Verbeke, 2003; Guenther et al., 2016; Sarkis et al., 2010). Companies respond to pressures 
to reduce negative environmental impacts throughout their production processes both internally 
and at the supply chain level by developing environmental capabilities through the 
implementation of a range of environmental practices (Pullman and Wikoff, 2017).    
 Extensive empirical support has been generated in support of the important role played 
by stakeholders, both individually and collectively in driving environmental efforts within 
companies (i.e. Buysse and Verbeke, 2003; Sarkis et al., 2010; Tachizawa et al., 2015). 
Different stakeholder groups place different demands and expectations on companies and 
companies respond in heterogeneous ways in accordance with the power, legitimacy and 
urgency with which they regard a particular demand (Mitchell et al., 1997). These pressures 
can be categorised as coercive or non-coercive pressures within the external environment and 
they are normally targeted at a group of companies within a particular industry as opposed to 
an individual company (Tachizawa et al., 2015). The main stakeholder source of coercive 
pressures is government and regulators, but these pressures may also derive from powerful 
firms within the industry who exert a degree of political influence or other external stakeholders 
such as customers and suppliers (Darnall et al., 2008; Liu et al., 2010). A number of 
environmental legislations have emerged in recent years, pressuring companies to comply with 
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certain standards or levels in terms of the environmental impact of their production processes. 
Non-compliance may result in penalties or fines for companies, so it is in their interest to meet 
the requirements of these groups who are pressuring them in a somewhat coercive manner 
(Tachizawa et al., 2015). However, concerns have been raised about the effectiveness of this 
pressure source in achieving long term solutions that improve the environmental impact of 
business. If companies are constantly responding to coercive pressures, they may be pushed 
towards practice validation rather than practice improvement (Simpson and Sroufe, 2014). In 
other words, it might hinder them from developing more effective preventative solutions that 
generate greater benefits in the long-term (Liu et al., 2017).   
Non-coercive pressures can be competitive or normative in nature (Tachizawa et al., 
2015). Competitive pressures mainly arise from a company’s perception of their competitors’ 
success resulting from certain practices (Di Maggio and Powell, 1983; Heras-Saizarbortoria et 
al., 2011; Liu et al., 2010). As the number of competitors adopting environmental practices 
increases, there is pressure for other companies within the same market to follow suit 
(Compagni et al., 2015). A company may seek to imitate these practices to reduce risk and 
achieve legitimacy by following the lead of companies they perceive as successful, or because 
they do not fully understand the requirements for sustained success themselves (Braunscheidel 
et al., 2011; Di Maggio and Powell, 1983; Liu et al., 2010). Normative pressures arise from 
industry or sector members attempting to define the way in which productive activity should 
be conducted within their area (Darnall et al., 2008; Di Maggio and Powell, 1983). This results 
in the development of sets of expectations for specific organisational contexts which are 
transferred through inter-organisational channels to the point where they become shared norms 
(Liu et al., 2010; Zailani et al., 2012). Companies within organisational contexts affected by 
these norms will seek to conform to them in order to maintain their legitimacy (Liu et al., 2010; 
Zsidisin et al., 2005).    
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Companies will be influenced in different ways by these different types of pressure 
deriving from key stakeholder groups. For example, companies who already meet or exceed 
the requirements of legislations will not be influenced as strongly by coercive pressures 
deriving from regulatory stakeholder groups as those who do not meet these requirements 
(Buysse and Verbeke, 2003; Henriques and Sadorsky, 1999). Thus, the position or viewpoint 
of internal primary stakeholders who control resources and determine the strategic direction of 
the company plays an important role in developing the practical response to external pressures. 
Recent studies highlight the importance of considering the response developed by internal 
stakeholder groups to environmental concerns in understanding the heterogeneity of practical 
responses to external stakeholder pressures (Hofer et al., 2012; Liu et al., 2017; Sarkis et al., 
2010).  The following section presents the development of the hypotheses tested in this study.  
 
Hypothesis Development 
 
In order to address the research questions underpinning this study, four hypotheses were 
developed. The first considers the independent influence of a proactive environmental strategy 
on upstream environmental practices with suppliers. The second considers the independent 
influence of external competitive pressure on the adoption of a proactive environmental 
strategy. The third considers the direct influence of competitive pressure on upstream 
environmental practices. The fourth considers the combined influence of competitive pressure 
and proactive environmental strategy on upstream environmental practices with suppliers. The 
following sections will discuss each of the concepts adopted in this study and their 
hypothesised relationships with each other. 
 
The link between proactive environmental strategy and upstream environmental practices 
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A proactive environmental strategy can be defined as “a tendency to go further than complying 
with legislation or the industry standard” (Garces-Ayerbe et al., 2012: 190). It represents a 
commitment to environmental activity at a strategic level, which cascades down to the 
operations and supply chain level, influencing the practices and processes adopted. A proactive 
environmental strategy is developed and implemented by internal stakeholders such as owners, 
directors, managers and employees (Bowen et al., 2001). It implies a level of commitment to 
tackling environmental concerns from within the company which suggests that these issues are 
held in high regard by the internal stakeholders (Henriques and Sadorsky, 1999; Liu et al., 
2017). Thus, the existence of a proactive strategy reflects a somewhat positive approach and 
commitment to tackling environmental concerns from within the company.  
Strategic environmental orientation influences the practical response of companies to 
environmental challenges. For example, companies who develop a more reactive orientation 
tend to implement less advanced environmental practices that meet the requirements of the 
coercive pressures being imposed on them (Simpson and Sroufe, 2014). They tend to deal with 
environmental concerns as and when they arise rather than pre-empting concerns and 
redesigning practices and processes to prevent their occurrence (Hart, 1995). Their focus tends 
to be on dealing with their own environmental impact and responding to the immediate 
pressures facing their company, as opposed to developing a broader supply chain level response 
(Simpson and Sroufe, 2014). On the other hand, proactive companies tend to go beyond 
compliance in their practical response to environmental concerns and implement more 
advanced environmental practices internally and at the supply chain level. A number of studies 
have generated empirical support for a proactive environmental strategy and a practical 
response at the supply chain level (Bowen et al., 2001; Graham and Potter, 2015). 
Environmental concerns emanating from upstream in the supply chain are an important starting 
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point for proactive companies pursuing more environmentally responsible supply chains (Bode 
and Wagner, 2015). Some of the upstream practices outlined in the environmental management 
literature are presented in the following section.    
 
Upstream environmental practices with suppliers 
 
A wide range of environmental supply chain practices have been considered in the operations 
and supply chain management literature to date. Of the studies considering environmental 
practices that emanate from a proactive environmental strategy, some adopt an internal focus, 
with emphasis on practices that are implemented within the company’s internal operations 
(Sarkis et al., 2010; Zailani et al., 2012), others adopt a more integrative approach whereby 
practices implemented at different stages of the supply chain are considered (Gonzalez-Benito 
and Gonzalez-Benito 2006; Graham and Potter 2015; Paulraj, 2008). Fewer studies focus on 
the implementation of a proactive strategy through environmental practices at a specific stage 
of the supply chain. Bowen et al. (2001) consider the influence of a proactive environmental 
strategy on product and process-based green supply practices. Building on this, an upstream 
focus on environmental practices with suppliers is adopted in this study.  
Extension of environmental practices to the supply chain level may be indicative of 
more proactive strategies as companies seek to address the environmental impact of not only 
their own practices but also those of their suppliers (Hart, 1995; Hart and Dowell, 2011). Key 
upstream practices identified within the literature are, supplier selection, supplier monitoring 
and supplier collaboration (Paulraj, 2008; Tachizawa et al., 2015; Vachon and Klassen, 2008). 
Supplier selection involves consideration of environmental criteria in the selection of suppliers 
with whom the company will work (Paulraj, 2008). This enables the company to identify 
suppliers whose practices they can align with their own proactive strategy and practices. 
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Supplier monitoring seeks to ensure a supplier’s compliance with the company’s 
environmental expectations or requirements (Vachon, 2006). This may involve site visits or 
periodic assessment of certain measures decided between the company and their supplier. It 
enables the company to set environmental goals for their supply chain, and facilitates 
improvement through continuous measuring and assessment. Supplier collaboration is distinct 
from selection and monitoring as it requires input from the supplier in improving the 
environmental performance of the supply chain (Paulraj, 2008; Tachizawa et al., 2015). A 
relationship with the collaborative party can facilitate the information sharing and 
understanding of respective capabilities required for this environmental practice (Vachon and 
Klassen, 2008). A proactive environmental strategy may be practically implemented through 
environmental practices upstream in the supply chain (Bowen et al., 2001). Thus, the following 
hypothesis is developed; 
 
H1: A proactive environmental strategy is positively linked to upstream environmental 
practices with suppliers.  
 
The influence of competitive pressure on environmental proactivity and upstream 
environmental practices 
 
The influence of different stakeholder pressures on environmental strategies and practices has 
been considered in a number of studies (Buysse and Verbeke, 2003; Henriques and Sadorsky, 
1999; Tachizawa et al., 2015). Some note differences in the influence of coercive and non-
coercive pressures on certain strategies or practices (Buysse and Verbeke, 2003; Paulraj, 2008; 
Tachizawa et al., 2015). Stakeholder pressures that are more coercive in nature have been 
linked to reactive environmental strategies, while non-coercive pressures have been linked to 
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proactive environmental strategies (Buysse and Verbeke, 2003; Tachizawa et al., 2015; Zailani 
et al., 2012). A study conducted by Henriques and Sadorsky (1999) found that regulatory and 
media stakeholder groups exert a strong influence on environmentally reactive companies but 
not environmentally proactive companies. The reason for this is that reactive companies are 
doing the bare minimum to avoid fines or negative publicity, whereas proactive companies are 
exceeding the expectations of these groups and therefore do not need to be as sensitive to the 
pressures coming from them. Proactive companies may be more responsive to non-coercive 
pressures coming from a broader range of stakeholder groups including customers and 
competitors (Tachizawa et al., 2015).  
The specific drivers of a proactive environmental strategy have not been considered 
extensively in the literature. Zailani et al. (2012) present eco-design as an internally oriented 
proactive practice and provide empirical support for the influence of coercive and normative 
pressures on its implementation. Buysse and Verbeke (2003) present support for the 
diminishing influence of regulatory pressures as companies adopt more proactive 
environmental strategies, suggesting that other external pressures increase in importance as 
these strategies are developed and implemented. Garces-Ayerbe et al. (2012) consider the 
collective influence of a range of stakeholder groups on the adoption of a proactive 
environmental strategy and provide support for a link between higher levels of pressure and 
greater proactivity. The independent influence of competitive pressures on both environmental 
strategy and practices does not appear to have been considered extensively to date (Hofer et 
al., 2012). This is an important consideration, because the implementation of a proactive 
strategy suggests that the company perceives there to be some form of competitive benefit from 
environmental activity (Bansal, 2005; Hamann et al., 2015; Hart and Dowell, 2011). 
Competitive environmental pressures emanate from the external environment where rival 
companies adopt environmental strategies and practices (Hofer et al., 2012). According to 
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stakeholder theory, this leads to the adoption of these strategies and practices by other 
companies who seek to remain legitimate in the eyes of various stakeholders (Ayuso et al., 
2014; Gualandris et al, 2015). Thus, they are being driven by competitive opportunities and 
threats deriving from their external environment rather than the legislations and standards 
imposed on them by coercive pressures (Bansal, 2005). Of the studies that have considered the 
antecedents of proactive strategies and practices, the majority find support for higher levels of 
external pressure leading to an increase in proactivity (Buysse and Verbeke, 2003; Garces-
Ayerbe et al., 2012; Tachizawa et al., 2015; Zailani et al., 2012). Consistent with this, it is 
expected that higher levels of competitive pressure will be associated with an increase in 
proactivity, both at the strategic level and in terms of a practical response at the supply chain 
level. This is reflected in the following hypotheses; 
 
H2: Competitive pressure positively influences the adoption of a proactive environmental 
strategy.  
 
H3: Competitive pressure positively influences the implementation of upstream environmental 
practices with suppliers.  
 
The combined influence of external competitive pressure and internal strategy on the 
implementation of upstream environmental practices  
 
A number of recent studies highlight the importance of understanding both external and internal 
drivers of environmental activity (Dubey et al., 2015; Wu et al., 2012; Zailani et al., 2012). 
Companies facing similar levels of external pressure often respond differently, calling attention 
to a range of internal factors that may influence these heterogeneous responses (Sarkis et al., 
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2010). While external pressures may provoke initial environmental responses, the level of 
practical response to these pressures is likely to be either constrained or facilitated by a range 
of internal factors (Bansal, 2005; Sarkis et al., 2010; Heras-Saizarbitoria et al., 2011; 
Tachizawa et al., 2015). The environmental strategy or response developed by internal 
stakeholders plays an especially important role as it influences the level of regard in which 
environmental concerns are held within the company. Thus, the influence of external pressure 
alone might not be enough to drive a practical response, but the importance given to 
environmental concerns by stakeholders within the company will play a key role in the 
development of this response (Sarkis et al., 2010; Garces-Ayerbe et al., 2012). 
 Companies adopting a reactive environmental strategy develop their practical 
environmental response to meet the minimum requirements imposed on them by external 
regulatory stakeholders (Buysse and Verbeke, 2003).  Thus, their practical response is usually 
targeted at the internal, operations level whereby they seek to control their own environmental 
impact in accordance with the guidelines and restrictions imposed on them by coercive 
pressures. On the other hand, proactive environmental strategy is often linked to the 
development of a more advanced practical response at the supply chain level (Bowen et al., 
2001; Gonzalez-Benito and Gonzalez-Benito, 2006; Graham and Potter, 2015). Thus, proactive 
companies express a higher level of commitment to tackling environmental concerns, not only 
through internal environmental practices, but also through broader supply chain level practices 
(Hart, 1995; Hart and Dowell, 2011).  
The level of commitment to environmental concerns expressed through environmental 
strategy will influence the perception and response to pressures deriving from the external 
environment. For example, the development of an advanced practical response to external 
pressures may be constrained by a reactive strategy, whereby companies just seek to comply 
with the targets imposed on them by regulatory bodies (Buysse and Verbeke, 2003). On the 
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other hand, proactive companies consider a wider range of stakeholders to be important than 
reactive companies (Liu et al., 2017). Competitive pressures, in particular, exert more influence 
on proactive companies than reactive companies as the former perceive there to be competitive 
benefits inherent in developing their environmental response (Bansal, 2005; Tachizawa et al., 
2015). Thus, the existence of a proactive environmental strategy should be conducive in the 
development of an advanced practical response to external pressures deriving from competitors 
as proactive companies will perceive potential benefits to be attained through the development 
of this response (Hart, 1995). This is reflected in the following hypothesis;  
  
H4: A proactive environmental strategy mediates the relationship between competitive 
pressure and upstream environmental practices with suppliers. 
 
Research Methodology 
 
Data collection 
 
Data were collected via a postal survey of the UK food industry. The UK provides an 
interesting context for the research as it is a developed economy with well-established 
environmental regulations in place. Thus, environmental management has been prominent 
within this context for a long time and proactive environmental strategies exist to a greater 
extent than in developing countries. The focus on a single-country context means that differing 
regulations will not influence results (Marshall et al., 2015; Pagell and Gobeli, 2009; Sarkis et 
al., 2010). The food industry faces a range of unique environmental challenges and calls have 
been made for studies to conduct further research within this context (Darkow et al., 2015; 
Mattas and Tsakiridou, 2010; New, 2015; Pullman and Wikoff, 2017). Further, research 
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specific to this industry is important as it is the largest manufacturing sector in both developed 
and developing countries, playing a key role in terms of employment and economic 
development (Agustina et al., 2014; Li et al., 2014).   
As a first step in the survey development process, five semi-structured interviews were 
conducted with managers of food manufacturing companies from different sub-industry 
backgrounds, including red meat, prepared vegetables, bakery, poultry and potatoes. This 
enabled some of the key environmental challenges as well as the dominant environmental 
practices within the context to be highlighted. This qualitative data was corroborated with data 
from online sources such as the Food and Drink Federation (FDF) and the Department for 
Environment, Food and Rural Affairs (DEFRA), as well as the literature on environmental 
issues in the food industry. Established measures from existing environmental management 
research were sought and used where available. Upon completion of the survey instrument, it 
was subjected to a series of pilot tests with six further managers and six senior academics in 
the area of operations management (Drucker, 2005).  
The sampling frame included operations and production managers from UK food 
manufacturing companies. Contact and company information was purchased from William 
Reed media. Responses were sought from medium (50-249 employees) to large (>250 
employees) companies, as they are likely to experience higher levels of environmental pressure 
than smaller companies (Awaysheh and Klassen, 2010; Darnall et al., 2010). The survey was 
sent to 1200 potential key informants in companies operating within the Standard Industrial 
Classification (SIC) DA 15 which includes a number of sub-industries such as meat, dairy, 
animal feed, grain, starch, fruit and vegetables. Distribution of the survey was conducted in 
accordance with Dillman’s (2007) tailored design method. In addition to this, follow up phone 
calls were used to encourage further responses (Forza, 2002).  
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A total of 149 complete and useable responses were obtained generating an effective 
response rate of 12.4%. While somewhat low, the number of responses was considered 
sufficient for the analyses conducted. Guidelines from Hair et al. (2006) about the number of 
responses needed for regression analyses were adhered to, taking into consideration the number 
of variables included in the model and the number of items comprising them. The number of 
responses exceeded the required limits suggested in these guidelines. Further, it is consistent 
with other studies in the area of environmental operations and supply chain management that 
have obtained effective numbers of responses ranging between 71 to 218 (Braunscheidel and 
Suresh, 2009; Sarkis et al., 2010; Simpson and Sroufe, 2014; Tachizawa et al., 2015). Around 
150 responses is typical in environmental management studies and considered acceptable for 
the analysis used (Hair et al., 2006; Sarkis et al., 2010; Simpson and Sroufe, 2014).  
A number of sub-industry groups were represented in responses including, processed 
food (20.8%), beverages (18.1%), meat (17.4%), dairy (14.1%) and other (29.6%). In assessing 
for non-response bias, a comparison of early and late responders was conducted (Armstrong 
and Overton, 1977). As an additional test of non-response, the size and age of responding 
companies was compared with non-responding companies from within the sample frame using 
an independent samples t-test. The results were consistent with the early and late responder 
comparison tests, suggesting that non-response bias does not pose a concern as there did not 
appear to be any significant differences between the two groups in either case.   
 
Measures 
 
To ensure a higher level of validity, the constructs were operationalised using pre-existing 
measures, where available. One new measure was developed to measure the construct of 
competitive pressure. To facilitate this development, insight was drawn from the literature as 
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well as established guidelines on scale development (Chen and Paulraj, 2004; Hair et al., 2006). 
Multiple indicators were used to measure all of the constructs. Responses were anchored from 
either “strongly agree” to “strongly disagree” or “not at all” to “a very great extent” using a 
seven point Likert scale. All of the measures and their comprising items are outlined in 
Appendix 1. 
 
Independent variables 
 
The construct proactive environmental strategy acts as both an independent and dependent 
variable in the framework. This was measured using a five-item scale adapted from Bowen et 
al. (2001). Managers indicated the extent to which they give priority to environmental issues 
at different levels of management; lead industry on environmental issues; go beyond 
compliance with legislations; and manage environmental risks affecting their business. A new 
three-item measure was developed to assess the level of competitive pressure in the external 
environment. Managers indicated the extent to which environmental concerns are being taken 
seriously by their competitors; the extent to which these competitors are implementing 
environmental practices; and the extent to which competitors are marketing products as 
environmentally friendly.  
In developing constructs to assess the level of stakeholder pressure, it is important to 
recognise that the respondent’s perception of stakeholder pressure as opposed to the actual 
level of stakeholder pressure may be what gets captured (Gualandris et al., 2015; Henriques 
and Sadorsky, 1999). Internal stakeholders’ perceptions of external pressures is an important 
consideration as it is often their perceptions that lead them to respond in particular ways. 
However, to further confirm the existence of competitive environmental pressures within the 
UK food industry context, other sources were used to generate confidence that the levels of 
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customer pressure perceived by responding managers is consistent with reality. Secondary data 
from online sources such as the Food and Drink Federation (FDF) and the Department for 
Environment, Food and Rural Affairs (DEFRA) was used to provide information on 
environmental challenges and pressures within the UK food industry context. These sources 
were consulted along with studies assessing environmental concerns in the food industry 
context (Maloni and Brown, 2006; Pullman et al., 2009) throughout the development of the 
measures for the study and provided support for the existence of competitive environmental 
pressures within the research context.    
 
Dependent variables 
 
The measure for upstream environmental practices with suppliers was adapted from Paulraj 
(2008). This measure is broken into three key constructs, namely, supplier selection, supplier 
monitoring and supplier collaboration. Supplier selection was measured using a four-item scale 
whereby managers indicated the extent to which they select suppliers based on their 
environmental competence, ability to support the focal company’s environmental objectives, 
their environmental performance and their ability to produce environmentally friendly goods. 
Supplier monitoring was measured using a three-item scale whereby managers indicated the 
extent to which they conduct environmental audits with suppliers, periodically evaluate 
suppliers’ environmental practices and make site visits for the purpose of supporting 
improvements in the environmental performance of suppliers. Supplier collaboration was 
measured using a four-item scale whereby managers indicated the extent to which they 
collaborate with suppliers to improve their waste reduction initiatives, to promote cleaner 
production, to encourage suppliers to be more efficient in cutting back waste and to achieve 
environmental objectives. 
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Validity and reliability  
 
In order to assess the effectiveness of each of the scales as measures of their overall construct, 
a series of factor analyses using Varimax rotation was used. Further analyses using Bartlett’s 
test for spherecity and Kaiser Meyer Olkin’s (KMO) test were also conducted to assess the 
significance and strength of relationships among the different items. Exploratory, rather than 
confirmatory factor analysis was used as a number of the items were adapted from pre-existing 
measures and tailored for the food industry context from which the data were collected. Further, 
one new measure was developed to capture the construct of competitive pressure and thus, had 
not been validated by any previous studies. The scales were rotated in sets of three along with 
other scales that were not closely related in terms of what they assess. In order to keep the three 
upstream supplier practices separate in these analyses, a total of three rotations were conducted 
with one of the respective supplier practices included alongside proactive environmental 
strategy and competitive pressure in each rotation. In each case, the KMO scores were above 
0.8 with highly significant Bartlett’s test of sphericity figures (p<.001), indicating that the items 
were suitable for factor analysis. In all of the analyses, three-factor solutions were suggested 
with eigenvalues above 1 and a high level of variance explained (>70%). Further, all of the 
standardised loadings were statistically significant and above the .60 threshold, meeting the 
requirements for convergence validity (Hair et al., 2006). The requirements for discriminant 
validity were also met as no cross-loading factors above 0.4 were identified.  
Common method bias can be a concern in cases where only one key informant from 
each company completes a survey. To assess for common method bias, Harman’s single-factor 
test was used (Podsakoff et al., 2003). This test seeks to identify whether a single-factor 
solution provides a better indicator for all the items than the suggested multi-factor 
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measurement model. Both the percentage of variance explained in the single-factor analysis 
and the significance of the difference were examined and no concerns were raised. Further, a 
correlation matrix was developed and examined using an unrelated variable as a baseline. High 
correlation coefficients (above .90) for the study’s constructs with the baseline variable may 
give indication that common method bias is a concern (Bagozzi et al., 1991; Tachizawa et al., 
2015). No concerns were raised in this analysis. To assess the reliability of each of the 
measures, Cronbach Alpha scores were also calculated. These values ranged from 0.83 to 0.94 
indicating a high level of measurement reliability (Hair et al., 2006). Considered together, the 
results from these analyses give confidence that the items are representative of their overall 
constructs.     
 
Control variables 
 
Five control variables were included in each of the regression models in order to control for 
organizational characteristics relating to firm size and sub-industry group. Firm size was 
measured using a logarithm of the number of employees. Sub-industry was incorporated into 
the regression models using a series of four dummy variables, namely, processed food, 
beverage, meat and dairy. These control variables were included in the first step of all of the 
regression analyses. A number of environmental management studies highlight the potential 
for firm size to influence environmental efforts suggesting that larger companies may have 
more capital to invest in environmental practices than smaller companies (Chan, 2005; Darnall 
et al., 2010; Gonzalez-Benito and Gonzalez-Benito, 2006). Further, potential industry effects 
are prominently noted in the literature on environmental management (e.g. Marshall et al., 
2015). Thus, it was important to control for the potential influence of these variables on the 
results in each of the regression models. 
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Data Analysis and Results 
 
Hierarchical regression analysis was used to test the theoretical model and hypotheses. Prior to 
this, a series of assumption tests were conducted to ensure that the variables met the 
requirements for regression analysis (Greene, 2011; Hair et al., 2006). First, all of the 
independent variables were mean-centred to avoid the problem of multicollinearity. In addition 
to this, the variance inflation factor (VIF) and tolerance values were examined to assess for 
multicollinearity. None of the values fell outside of the recommended intervals giving 
confidence that multicollinearity does not pose a concern for the data. Further residual 
diagnostic tests, univariate and graphical analyses were used to confirm the suitability of the 
data for regression analysis (Greene, 2011). A total of six regression models were run in two 
sets of three. The first set tests hypothesis 1 by assessing the influence of a proactive 
environmental strategy on the three upstream supplier practice variables (see Table 1). The 
second set tests hypotheses 2, and 3 by assessing the influence of competitive pressure on these 
three practices as well as the mediating influence of a proactive environmental strategy on the 
relationship between competitive pressure and upstream environmental practices (see Table 2). 
A separate regression was run to test the relationship between competitive pressure and 
proactive strategy, which is also included in Table 2. 
 
<<<<<<<<<<<<<<<<<<<<Table 1 about here>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
<<<<<<<<<<<<<<<<<<<<Table 2 about here>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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Hypothesis testing 
 
In order to test hypothesis 1 which proposes a direct relationship between a proactive 
environmental strategy and upstream environmental practices, three two-step regression 
models were run. The control variables were included in the first step and the variable proactive 
environmental strategy was included as the independent variable in the second step. The results 
are outlined in Table 1. None of the control variables appear to exert a significant influence on 
any of the upstream practices. Inclusion of proactive environmental strategy as the independent 
variable generates a change in R² of over 23% in each of the three regressions, indicating that 
the inclusion of this variable substantially improves the model. Further, the highly significant 
correlation coefficients for proactive environmental strategy in each model (  =.49, p<.001, 
 =.49, p<.001 and  =.54, p<.001 respectively) provide strong support for hypothesis 1.  
Hypotheses 2 and 3 consider the independent influence of competitive pressure on 
proactive environmental strategy and upstream environmental practices. This was tested by 
including competitive pressure as the independent variable at step 2 in the second set of 
regression models (Table 2). This generated a small but significant increase in the variance 
explained in each model. The correlation coefficient for the link between competitive pressure 
and proactive strategy was strong and highly significant (  =.31, p<.001), providing support 
for hypothesis 2. The correlation coefficients for the link between competitive pressure and 
supplier practices were all strong and highly significant (  =.31, p<.001,  =.24, p<.001 and 
 =.35, p<.001 respectively), providing support for hypothesis 3.  
Step 3 of the same models includes proactive environmental strategy as a mediating 
variable and assesses for the mediating effects proposed by hypothesis 4. Three conditions are 
required for mediation to exist; (1) the independent variable must affect the mediator; (2) the 
independent variable must affect the dependent variable and; (3) the mediator must affect the 
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dependent variable (Baron and Kenny, 1986). The influence of competitive pressure on 
proactive environmental strategy was confirmed in the first analysis in Table 2, satisfying the 
requirements of condition 1. Condition 2 is supported through the results for step 2 of the 
mediation regressions whereby a significant link between competitive pressure and each of the 
practices is confirmed. Condition 3 is satisfied in all three cases as strong support for a link 
between proactive environmental strategy and each of the practices is generated (  =.43, 
p<.001,  =.46, p<.001 and  =.48, p<.001 respectively).  
In the case of both supplier selection and supplier collaboration, the mediating effect 
appears to be partial as the influence of competitive pressure is reduced in both size and 
significance, but still remains significant. In the case of supplier monitoring, the results support 
a fully mediated relationship as the influence of competitive pressure on the outcome becomes 
non-significant. To further assess the mediating relationships identified in the results, Sobel’s 
test for mediation was conducted (Preacher and Hayes, 2004). The positive and highly 
significant Sobel test results (2.83, 2.87 and 2.93 p<.005 respectively) provide further support 
for the mediating effects identified. Because partial rather than full mediation appears to exist 
in two cases, hypothesis 4 receives partial support and cannot be fully accepted. Further 
discussion of these results and their relationship to the environmental operations and supply 
chain literature is presented in the following section.  
 
Discussion 
 
This study developed and tested a set of hypotheses grounded in stakeholder theory to examine 
the influence of external competitive pressure on internal strategic response and the 
implementation of upstream environmental practices. First, the independent influences of 
competitive pressure and a proactive environmental strategy on these practices were assessed. 
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Second, the combined influence of these two drivers was assessed. Strong support was obtained 
for most of the hypothesised relationships. The following discussion considers the key findings 
and their implications for both theory and practice.    
Firstly, support is provided for a direct and positive relationship between a proactive 
environmental strategy and upstream environmental practices, consistent with hypothesis 1. 
While many studies suggest that environmentally proactive companies may express their 
commitment to the environment through practices both internally and at the supply chain level 
(Hart and Dowell, 2011; Lopez-Gamero et al., 2009; Zailani et al., 2012), the influence of a 
proactive environmental strategy on environmental practices has not been extensively assessed. 
The strategic response to environmental concerns and challenges within companies reflects the 
viewpoints of internal stakeholders such as directors, managers and employees (Bowen et al., 
2001; Buysse and Verbeke, 2003; Henriques and Sadorsky, 1999). Thus, a proactive response 
suggests a level of commitment from internal stakeholders in addressing the environmental 
impact of their production processes. Extension of environmental practices to the supply chain 
level is indicative of higher levels of commitment from internal stakeholders (Graham and 
Potter, 2015; Hart, 1995; Hart and Dowell, 2011). 
Recent studies call for more explicit empirical testing of proactive environmental 
strategy as an independent construct to enable better understanding of its practical 
implementation (Akin-Ates et al., 2012; De Burgos-Giminez et al., 2014). The findings from 
this study respond to this call and build upon results from the few empirical studies that assess 
the link between a proactive strategy and environmental supply chain practices (Bowen et al., 
2001; Graham and Potter, 2015). The upstream focus on supplier practices suggests that a 
proactive strategy may play an important role in the implementation of environmental practices 
at this particular stage in the supply chain.   
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Support was also generated for hypotheses 2 and 3, suggesting that competitive pressure 
may influence both the adoption of a proactive environmental strategy and its practical 
implementation through practices upstream in the supply chain. This is consistent with a 
number of studies that highlight the influence of external stakeholder pressure on 
environmental strategies and practices (Buysse and Verbeke, 2003; Garces-Ayerbe et al., 2012; 
Zailani et al., 2012). A number of empirical studies note that higher levels of external pressure 
may lead to the development of more proactive strategies and practices (Darnall et al., 2008; 
Garces-Ayerbe et al., 2012).  
Other studies develop more specific conclusions in relation to sources of external 
pressure that influence the adoption of proactive strategies and practices, noting that 
competitive may be more influential than coercive pressures (Bansal, 2005; Buysse and 
Verbeke, 2003; Henriques and Sadorsky, 1999; Paulraj, 2008). For example, coercive pressures 
deriving from regulatory stakeholder groups are likely to have more of an influence on 
companies developing a reactive environmental strategy. A reactive strategic response implies 
that a low level of importance is given to environmental concerns, thus, companies developing 
this response are more inclined to meet the minimum requirements and expectations deriving 
from regulatory stakeholders (Buysse and Verbeke, 2003). On the other hand, companies who 
are more proactive may perceive the potential for competitive benefits to emerge from 
environmental efforts and therefore be interested in the level of environmental activity taking 
place within their external environment (Hart, 1995; Tachizawa et al., 2015). The results from 
this study provide empirical support for the influence of competitive pressure on the 
development of a proactive environmental strategy and its practical implementation upstream 
in the supply chain.    
Some support was also obtained for the combined influence of external competitive 
pressure and proactive strategy on the implementation of environmental supplier practices, 
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consistent with hypothesis 4. This suggests that internal strategy plays an important role in the 
translation of external environmental pressures into a practical environmental response. This 
builds upon a number of recent studies that examine the combined influence of external 
pressures and internal factors such as training (Sarkis et al., 2010), strategy (Zailani et al., 2012) 
and leadership (Dubey et al., 2015) on practical environmental response. This highlights the 
importance of the response developed by internal stakeholders to the pressures deriving from 
external stakeholders. Thus, there is more to the relationship between stakeholder pressures 
and practical response than various external groups influencing companies to adopt particular 
strategies and practices. Further, the results in support of a direct relationship between proactive 
strategy and upstream practices were stronger in both size and significance than the results for 
a direct link between competitive pressure and the same practices. This suggests that the role 
of the internal stakeholders in developing a strategic response to external pressures provides a 
stronger explanation for the adoption of environmental practices than external pressures alone. 
This may also explain the heterogeneity in the adoption of environmental practices across 
different companies. Thus, the extent to which companies develop a practical response to the 
external pressures that they all face depends largely on the strategic response developed by 
internal stakeholder groups.    
The results support full mediation in the case of supplier monitoring, suggesting that 
the companies in the sample may implement this practice in response to competitor pressure 
when they also adopt a proactive environmental strategy. In the case of supplier selection and 
collaboration, the influence of competitive pressure is substantially decreased where a 
proactive strategy exists, suggesting that the implementation of these practices in response to 
external pressure, is largely determined by the environmental strategy adopted, but may still be 
directly influenced by competitive pressure. These results highlight the importance of strategy 
in determining the level of practical response to external pressures at the supply chain level. 
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Existing studies that assess combined internal and external influences appear to address the 
internal, operations level (Dubey et al., 2015; Zailani et al., 2012). These studies confirm that 
certain stakeholder pressures have a combined influence with internal factors in generating a 
practical response at this level. Beyond this, no studies appear to consider these combined 
influences in generating a practical response at the supply chain level. Thus, the findings from 
this study build upon these studies by extending these influences to practices at the supply 
chain level.   
 
Theoretical implications 
 
This study generates a number of important theoretical contributions. First, it contributes to the 
broad discussion on antecedents of environmental strategies and practices (Buysse and 
Verbeke, 2003; Dubey et al., 2015; Paulraj, 2008; Zailani et al., 2012). Within this discussion, 
a range of internal and external factors have been assessed, often independently (Darnall et al., 
2008; Garces-Ayerbe et al., 2012; Tachizawa et al., 2015). Through considering the 
independent and combined influences of external and internal factors on upstream 
environmental practices, this study extends and builds upon the existing antecedent discussion. 
It highlights proactive strategy and competitive pressure as important factors in developing a 
practical environmental response at the supply chain level. Second, it extends the application 
of stakeholder theory in the context of environmental management by considering the influence 
of the underexplored dimension of competitor pressure as well as the response to this pressure 
from internal stakeholders (Hofer et al., 2012; Tachizawa et al., 2015; Zailani et al., 2012). 
Broader consideration of the influence of internal and external stakeholders has been 
encouraged in recent studies (Sarkis et al., 2010; Tachizawa et al., 2015; Zailani et al., 2012). 
This study provides support for the important role played by stakeholders both within and 
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outside of the company in driving a practical environmental response at the supply chain level. 
This sheds light on the heterogeneous responses to external pressures through the lens of 
stakeholder theory as the importance of internal stakeholder perceptions to external pressures 
is highlighted. Thus, practical responses to external pressures are largely a result of the 
viewpoints of internal, strategy developing stakeholders with control over the level of 
environmental investment.     
Third, the quantitative analysis enables the empirical testing of some of the 
relationships highlighted in an earlier study by Paulraj (2008). This study used an exploratory 
cluster analysis approach to identify some of the key relationships between external pressures, 
strategy and practices. Findings from the current study provide confirmation for some of these 
relationships and validation of the supplier practice constructs developed in Paulraj’s (2008) 
study. Fourth, it responds to calls for more research to be conducted in the context of the food 
industry which faces a range of unique environmental challenges (Darkow et al., 2015; Mattas 
and Tsakiridou, 2010; New, 2015; Pullman and Wikoff, 2017).  
    
Managerial implications 
 
The findings also have important implications for organisations and managers. First, it is 
evident that food manufacturing companies in the UK are facing mimetic pressures in their 
external environment as competitors increasingly adopt environmental practices. These 
pressures may generate an increase in the adoption of proactive environmental strategies and 
practices. Second, the framework provides some guidance to managers on how companies 
develop their practical response to competitive pressures at the supply chain level. This sheds 
light on some of the key environmental practices with suppliers being adopted within the UK 
food industry. Third, the results suggest that internal strategy plays a more important role in 
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the adoption of environmental supply chain practices than external pressure. This suggests that 
strategic commitment to the environment may generate a stronger practical response than 
competitive pressure. Thus, if managers are seeking to extend environmental efforts to the 
supply chain level, a proactive strategy may be an important consideration for them.   
 
Limitations and future research directions 
 
This study contains some limitations that need to be acknowledged. First, the data collected for 
this study is cross-sectional in nature and does incorporate any time dimension. It may be useful 
for future studies to try to identify the length of time the company has faced external pressures 
and when they implemented strategies and practices in response. Further, it would be useful to 
know how long they have had their internal environmental strategy in place in comparison to 
how long they have implemented the supply chain practices. Second, while pre-existing 
constructs were used to measure the constructs, where available, some of these were adapted 
or newly developed for the study. While all measures appeared to meet the requirements for 
reliability and validity, further applications in future research will enhance their effectiveness 
as measures.   
As companies continue to face increasing levels of pressure to be more environmentally 
responsible, it is useful to seek to understand the heterogeneous responses being pursued. 
Future studies should continue to assess various internal and external factors that might 
influence how a company responds to environmental challenges. A similar study to this one 
could be conducted across other industries to identify if the same findings emerge. Further, it 
may be useful to consider the specific drivers of more reactive strategies and how they translate 
into practice.   
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Conclusion 
 
The aim of this study was to assess the influence of internal and external drivers on the adoption 
of upstream environmental practices with suppliers. Stakeholder theory provided the 
theoretical lens. The findings generate some novel insights into the key drivers of 
environmental supply chain practices. First, the practical implementation of a proactive 
environmental strategy through three environmental supplier practices was confirmed. Second, 
the influence of competitive stakeholder pressures on the adoption and practical 
implementation of a proactive strategy was confirmed. Third, the combined influence of 
external competitive pressure and internal strategy on upstream environmental practices was 
confirmed. The findings are generalizable to the food industry and provide strong support for 
the relationships hypothesised in the article. Considered together, the findings suggest that 
internal strategy is a stronger driver of environmental supplier practices than external 
competitive pressure. Further, internal strategy and competitive pressure exert a combined 
influence on supplier practices to an extent. Thus, both are important factors in the development 
of environmental supply chain practices, but internal strategy may be a more important 
consideration for companies seeking to implement these practices.  
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Appendix 1‐ Survey items 
Items 
 Proactive Environmental Strategy  
Our management gives high priority to environmental issues 
The top managers in our business unit give environmental issues a high priority 
We lead our industry on environmental issues 
We always attempt to go beyond basic compliance with laws and regulations on environmental issues 
We effectively manage the environmental risks which affect our business 
Competitive Pressure 
Environmental concerns are being taken seriously by our competitors 
Competitors have increasingly implemented environmental practices 
Our competitors are marketing products as environmentally friendly  
Supplier Selection 
We select suppliers based on their environmental competence 
Suppliers are selected based on their ability to support our environmental objectives 
We select suppliers based on their environmental performance 
We select suppliers based on their ability to develop environmentally friendly produce 
Supplier Monitoring 
We conduct regular environmental audits into our suppliers’ internal operations 
We periodically evaluate our suppliers’ environmentally friendly practices 
We make site visits to suppliers’ premises to help them improve their eco-performance 
Supplier Collaboration 
We cooperate with our suppliers to improve their waste reduction initiatives 
We cooperate with our suppliers for cleaner production 
We encourage our suppliers to be more efficient in cutting back waste 
We cooperate with our suppliers to achieve environmental objectives 
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Table 1‐ The influence of a proactive environmental strategy on upstream environmental practices  
 SUPPLIER SELECTION SUPPLIER MONITORING SUPPLIER COLLABORATION 
    MODEL 1    MODEL 2    MODEL 1    MODEL 2 MODEL 1 MODEL 2 
Control Variables:       
Firm Size -.02 -.10 .07 -.01 .02 -.06 
Processed Food Industry -.03 -.08 -.07 -.13 -.05 -.11 
Beverage Industry -.08 -.07 -.03 -.02 -.09 -.09 
Meat Industry -.06 -.05 -.09 -.08 -.03 -.02 
Dairy Industry .01 -.00 -.06 -.07 -.02 -.04 
       
Direct Effects:       
Proactive environmental strategy  .49***  .49**  .54*** 
       
▲R2 .01 .23 .02 .23 .01 .28 
▲F .22 41.86*** .45 42.75*** .22 55.54*** 
Overall R2 .01 .24 .02 .25 .01 .29 
Adjusted R2 -.03 .20 -.02 .21 -.03 .26 
Overall model F .22 7.21*** .43 7.61*** .22 9.51*** 
N 149 149 149 149 149 149 
Note: *** p<0.001, ** p<.05, *p<.10 (one-tailed tests for hypotheses; two-tailed tests for controls; standard errors in parenthesis). Standardized regression coefficients are shown. 
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Table 2‐ The mediating effect of a proactive environmental strategy on the relationship between competitive pressure and upstream environmental practices  
 PROACTIVE STRATEGY SUPPLIER SELECTION SUPPLIER MONITORING SUPPLIER COLLABORATION 
    MODEL 1    MODEL 2    MODEL 1    MODEL 2   MODEL 3    MODEL 1   MODEL 2   MODEL 3 MODEL 1 MODEL 2   MODEL 3 
Control Variables:            
Firm Size .16 .14 -.02 -.04 -.10 .07 .05 -.01 .02 .00 -.06 
Processed Food Industry .11 .15 -.03 .02 -.05 -.07 -.04 -.11 -.05 -.01 -.08 
Beverage Industry -.01 -.05 -.08 -.13 -.10 -.03 -.06 -.04 -.09 -.15 -.12 
Meat Industry -.02 .00 -.06 -.05 -.05 -.09 -.08 -.08 -.03 -.01 -.01 
Dairy Industry .03 -.01 .01 -.02 -.02 -.06 -.09 -.09 -.02 -.07 -.07 
            
Direct Effects:            
Competitive pressure  .31***  .31*** .18*  .24*** .10  .35*** .20** 
            
Mediating Effects            
Proactive environmental 
strategy 
    .43***   .46***   .48*** 
▲R2 .04 .09 .01 .09 .16 .02 .06 .18 .01 .11 .20 
▲F 1.18 14.49*** .22 14.00*** 31.00*** .45 8.36*** 34.23*** .22 18.19*** 41.47*** 
Overall R2 .04 .13 .01 .10 .26 .02 .07 .25 .01 .12 .32 
Adjusted R2 .01 .09 -.03 .06 .22 -.02 .03 .22 -.03 .08 .29 
Overall model F 1.18 3.49*** .22 2.54** 7.06*** .45 1.78* 6.78*** .22 3.24*** 9.50*** 
N 149 149 149 149 149 149 149 149 149 149 149 
Note: *** p<0.001, ** p<.05, *p<.10 (one-tailed tests for hypotheses; two-tailed tests for controls; standard errors in parenthesis). Standardized regression coefficients are shown
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